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 Application (cont.)
If M is the maximum level of performance of which the learner is 
capable, then the equation, ( with k a positive constant):
……………………   (2)
is a reasonable model for learning since  RHS of (2) is always 
positive, so the level of performance P is increasing. As P gets 
close to M, dP/dt gets close to 0, that is, the performance levels off.
The solution is derived from 
i.e.
and is:
The  figure above shows the performance of someone learning a 
skill as a function of the training time t.
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 Application in Psychology b) How long will it take for the population to increase to 5000?
 Prediction of World Population 
 Conclusions and Future Directions
Psychologists are interested in learning theory study - learning 
curves. A learning curve is the graph of a function P(t), the 
performance of someone learning a skill as a function of the 
training time t. The derivative dP/dt represents the rate at 
which performance improves.
 Application in Biology 
 Application (cont.)
Biologists stocked a lake with 400 fish of one species and 
estimated the species ‘ carrying capacity in the lake to be 
10,000. The number of the fish tripled in the first year.
Assuming that the size of the fish population satisfies the 
logistic equation, we find the expression for the size of the 
population after t years.  Based on (1), with yo=400, y= 1200, M= 
10000, and t=1, we get:
The population in the world was about 5.3 billion in 1990. 
Birth rates in the 1990s range from 35 to 40 million per year and 
death rate rates from 15 to 20 million per year. Assume the 
carrying capacity for the world population is 100 billion. 
The solution for the world population growth is:
with
Predictions with carrying capacity of 100 billion
In the year  2020: P(30)   =   5.89 billion
In the year  2100: P(110) =   7.81 billion
In the year  2500: P(510) = 27.72 billion
Predictions with carrying capacity of 50 billion 
In the year  2020: P(30)   =    5.86 billion
In the year  2100: P(110) =    7.61 billion
In the year  2500: P(510) =  22.41 billion
Figure 3 shows the direction field as  the initial y0 value changes.
 Prediction of UNLV Undergraduate 
Student Population 
The UNLV undergraduate student population was 20,842 in 
2003. In 2004, it was 21,783. Assume the carrying capacity for 
the undergraduate student population is 500,000. 
The solution for the UNLV undergraduate student population 
growth  is:
with
Predictions with carrying capacity 500,000
In the year  2015: P(12) = 34,786
In the year  2025: P(22) = 52,550
In the year  2100: P(97) = 388,163
Predictions with carrying capacity 250,000
In the year  2015: P(12) =  33,802
In the year  2025: P(22) =  49,289
In the year  2100: P(97) =  219,723
